1. Consider a filter with frequency response given by
S 210w
H = =Y )
(/o) @F+10°°
{3) Find the impulse response of the filter. (8%)
(b) Is the filter physicalty realizable? You must justify your answer, or you will get no
points. {4%)

2. Consider a system with frequency response H{ jo) shown below.
{a) Find the encray of the impulse response of the system. (5%)
{b) Determine the output of the system when the input is given by x(F=2(sin®f}(cos6t). (5%)
(¢) Determine the owiput of the sysiem when the input is an impulse train given by

x( Eﬁ (t—2k-1). (8%) Hjo)
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3 For the first-order causal LSI system described by the difference equation

y[n]—ayln—11=an}, with Jal<1.

¢a) Find the impu!se response and plot it, (3%)
(b} Find the step response and plot it, (3%)
(c) Find the frequency response andt plot its magnitade and phase resposise. - (6%)

For the plotting, a>0 and a<0 should be treated separately.

4 For a discrete system described by

1_" -1
HD =2, >
2
(a) Is it stable? Ts it cansal? 2%)
(b) Find the inverse system which is cansal but not stable. (3%}
{c) Find the inverse system which is stable but not causal, - (3%)

5 Sampling can be modeled as the multiplication of the input signal x(t) by the uniform
impulse train |

Pl = iﬁ(r-—ﬂ‘)
k=om

whete T=§ is ibie sampling period and @, is the sampling frequency.

I

{a) Derive the sampled spectrum in terms of the spectrum X ( jo) of the input signal. (8%)

(b) From the ahove result, induce the sampling theorem. {2%)
(¢} What is the physical interpretation of the sampling theorem on a pure sinusoidal signal?
{2%)

(d) Suppose that the sampling theorem is satisfied, show that the original spectram can be
recovered via an ideal low-pass filter and derive the recovered signal in the ~domagn.
{8%)




6. When the impulse train (10%)
Ar)= ¥ 6ln—ak]
e
is the input the a particular LTI system with frequency response H(e/™), the CUtput
of the system is found to be

Hnl=cos((Sn/2)n+{(r/4))
Dctermine the values of H(e™*?) for k=0, 1, 2 and 3.

7. Consider a signal x(t) with Fourier transform X(jew). Suppose we are given the
foltowing facts: {10%)
{a) x{l} is real and nonmegative.
d)F {(I Hew) X)) }=Ae " ut), where 4 is independent of 7,

@ | |xGa)f do=
Determine a close-forin expression for x(?).

8. The Fourier ransform of a particular signal is (10%)
#—» 1-a® | & | <i
1-24cos@ +a°

useduahtytadﬁmuneﬂeﬁmersemsofﬂmﬁ}llommnhmmushmemgual
with period T=]

x(t)=1/[5-4cos(2nt)]




